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ICTB • 354 AGTTGGGCTAGCCAAACTGAC-GCTC-TACCTGTTGGTTTTTGCCCTAGCGGCTCGGGTT 411 

III Mil III I II Mi I III MM I I I II Ml Ml 
SLR • 366 GTCGGGGTTAGCGAAATTAACAGCTAATTTATGTCTGTTTCTAC — TGGCGGCGAGGTTA 423 



ICTB : 412 

SLR : 424 

ICTB : 471 

SLR : 483 

ICTB : 531 

SLR : 54 3 

ICTB : 591 

SLR : 603 

ICTB : 650 

SLR : 662 

ICTB : 709 

SLR : 721 

ICTB : 769 

SLR : 781 

ICTB : 829 

SLR : 841 

ICTB : 885 

SLR : 895 



CTCCGCAATCCCCGTCTGC-GATCGCTGCTGTTCTCGGTCGTCGTGATCACATCGCTTTT 470 

|| || I I M I I I 1 I I I I I I I 1 I Ml II 
TTGCAAAAC AAACAATGGTTGAAC - CGGTTAGT AACCGTTGTTTTACTGGTAGGGCTATT 482 



TGTCAGTGTCTACGGCCTCAACCAATGGATCTACGGCGTTGAAGAGCTGGCGACTTGGGT 530 
li | Mill II Ml II MM M Ml M I M MMM 

GGTGGGC^GTTACGG-rCTGCGACAAUAGGTGGACGGGGTAGAACAGTTAGCCACTTGGAA 542 



GGATCGCAACTCGGTTGCCGACTTCACCTCACGGGTTTACAGCTATCTGGGCAACCCCAA 590 
II I II Ml II Ml MM II MM I I M II IMM 

TGACCCCACCTCTACCTTGGCCCAGGCCACTAGGGTATATAGCTTTTTAGGTAATCCCAA 602 



CCTGCTGGCTGCTTATCTGGTGCCGACGACTGCCTTTT -CTGCAGCAGCGATCGGGGTGT 64 9 

II I I I I MMI MMMM I III I II II II II I I IM I 

TCTCTTGGCGGCTT ACCTGGTGCCCATG ACGGGTTTGAGCTTGAGT-GCCCTGGTGGT AT 661 



GGCGCGGCTGGCTCCCCAAGCTGCTGGCGATCG-CTGCGACAGGTGCGAGCAGCTTATGT 7 OR 

till I 111 MMI lllllll Mil I II I I I Ml 

GGCGACGGTGGTGGCCCAAACTGCTGG-GAGC AACCATGGTGATTGTTAACCTACTCTGT 720 



CTGATCCTCACCTACAGTCGCGGTG^TGGCTGGGTTTTGTCGCC^TGATTTTTGTCTGG 768 

II I I II I I II II M M IMM I I I I II M I II 

CTCTTTTTTACCCAGAGCCGGGGCGGTTGGCTAGCAGTGCTGGCCCTGGGAGCTACCTTC 780 



GCGTTATT AGGGCTCTACTGGTTTCAACCCCGTCTACCCGC ACCCTGGCGACGCTGGCT A 828 

I | 1 I I II II I MMI IMM I MM III III 

CTGGCCCTTTGTTACTTCTGGTGGTTACCCCAATTACCCAAATTTTGGCAACGGTGGTCT 840 



TTCCCAGTCGT ATTGGGTGGACT AGTCGCGGTGCTCTT - GGTGGCGGTGCTTGGACT 884 

M II || I 1 I I M Mill I II Mill M II I M I 

TTGCCCCTGGC GATCGCC — GTGGCGGTTATATTAGGTGGGGGAGCGTTGATTGCG 8 94 



-TG-AGCCGTTGCGCGTGCGCGTGTTGAGCATCTTTGTGGGGCGTGAAGACAGCAGCAAC 942 

I } | Ml I II I II I I 1 I I t I II I I M M I I I M M M II I II 

GTGGAACCGATTCGACTCAGGGCCATGAGC ATTTTTGCTGGGCGGGAAG AC AGCAGTAAT 954 




ICTB * 943 AACTTCCGGATCAATGTCTGGCTGGCGGTGCTGCAGATGATTCAAGATCGGCCTTGGCTG 1002 

II Mill I I I I I I I I it) INI MINIM It Ml I 

SLR : 955 AATTTCCGCATCAATGTTTGGGAAGGGGTAAAAGCCATGATCCGAGCCCGCCCTATCATT 1014 



ICTB : 1003 GGCATCGGCCCCGGCAATACCGCCTTTAACCTGGTTTATCCCCTCTATCAACAGGCGCGC 1062 

MM! Illf I II II II I M M I II IIIMII MM 1 I I Ml 
SLR : 1015 GGCATTGGCCCAGGTAACGAAGCCTTTAACCAAATTTATCCTTACTATATGCGGCCCCGC 107 4 



ICTB : 1063 TTTACGGCGTTGAGCGCCTACTCCGTCCCGCTGGAAGTCGCGGTTGAGGGCGGACTACTG 1122 

M M M MM Mill Ml I M III I Mill M Ml 
SLR : 1075 TTCACCGCCCTGAGTGCCTATTCCATTTACCTAGAAATTTTGGTGGAAACGGGTGTAGTT 1134 



ICTB ' 1123 GGCTTGA-CGGCCTTCGCTTGGCTGCT-GCTGGTCACGGCGGTGACGGCGGTGCGGCAGG 1180 

M M I I I I I I MM M I M I I I I I I Ml II IN 
SLR : 1135 GGTTTTACCTGTATGCTC-TG^CTGTTGGCCGTTACCCTAGGCAAAGGC-GTAGAACTGG 1192 



ICTB : 1181 TGAGCCGACTGCGGCGCGATCGCAATCCCC AAGCCTTTTGGTTGATGGCTAGCTTGGC 1238 

II Mill M I I I I MM III I I Ml I MM MM 
SLR : 1193 TTAAACG-CTGTCGC-CAAACCCTCGCCCCGGAAGGCATCTGGATTATGGGGGCTTTAGC 1250 



ICTB • 1239 CGGTTTGGCAGGAATGCTGGGTCACGGTCTGTTTGATACCGTGCTCTATCGACCGGAAGC 1298 

II M M III Mill It 1 Mill M M M M I 
SLR : 1251 GGCGATCATCGGTTTGTTGGTCCACGGCATGGTAGATACAGTCTGGTACCGTCCCCCGGT 1310 



ICTB : 1299 CAGTACGCTCTGGTGGCTCTGTATTGG — AGCGATCGCGAGTTTCTGG — CAGC-CCCAA 1353 

MM I M M M I Mill I t I M lit M I MM MM 
SLR : 1311 GAGCACTTTGTGGTGG-TTGCTAGTGGCCATTG-TTGCTAGTCAGTGGGCCAGCGCCCAG 1368 



ICTB : 1354 CCTTCCAAGCAACTCCCTCCAGAAGCCGAGCATTCAGACGAA 1395 

i II t I MM MM I M M 
SLR : 1369 GCCCGTTTGGAGGCCAGTAAAGAA GAAAATGAGGACAAA 1407 



Fig. 2c 



ICTB : 1 MTVWQTLTFAHYQPQQWGHSSFLHRLFGSLRAWRASSQLLVWSEALGGFLLAWYGSAPF 60 

+++W++L F + PQ+WG S LHRL G ++W +S L EALG L+A+++ +APF 

SLR . 5 ISIWRSLMFGGFSPQEWGRGSVLHRLVGWGQSWIQASVLWPHFEALGTALVAIIFIAAPF 64 

ICTB • 61 VPS S ALGLGLAAI AAYWALLSLTDI DLRQATP I HWLVLLYWGVDALATGLS PVRAAALVG 120 

++ LG+ + A+WALL+ D + TPIH LV YW + A+A G SPV+ AA G 

SLR : 65 TSTTMLGIFMLLCGAFWALLTFADQPGKGLTPIHVLVFAYWCISAIAVGFSPVKMAAASG 124 

ICTB • 121 LAKLTLYLLVFALAARVLRNPRLRSLLFSVWITSLFVSVYGLNQWIYGVEELATWVDRN 180 

LAKLT L +F LAAR+L+N + + L +W++ L V YGL Q + GVE+LATW D 
SLR : 125 LAKLT ANLCLFLLAARLLQNKQWLNRLVTWLLVGLLVGSYGLRQQVDGVEQLATWNDPT 184 

ICTB : 181 SVADFTSRVYSYLGNPNLLAAYLVPTTAFSAAAIGVWRGWLPKLLAIAATGASSLCLILT 240 

S +RVYS+LGNPNLLAAYLVP T S +A+ VWR W PKLL + LCL T 

SLR : 185 STLAQATRVYSFLGNPNLLAAYLVPMTGLSLSALWWRRWWPKLLGATMVIVNLLCLFFT 244 

ICTB : 241 YSRGGWLGFVAMIFVWALLGLYWFQPRLPAPWRRWLFPWLGGLVAVLLVAVLGLEPLRV 300 

SRGGWL +A+ + L +W+ P+LP W+RW P+ + V + A++ +EP+R+ 
SLR : 24 5 QSRGGWLAVLALGATFLALCYFWWLPQLPKFWQRWSLPLAIAVAVILGGGALIAVEPIRL 304 

ICTB • 301 RVLSIFVGREDSSNNFRINVWLAVLQMIQDRPWLGIGPGNTAFNLVYPLYQQARFTALSA 360 

r +SIF GREDS SNNFRINVW V MI+ RP +GIGPGN AFN +YP Y + RFTALSA 
SLR : 305 RAMS I FAGREDS SNNFRINVWEGVKAMI RARPI I GIGPGNEAFNQ I YPYYMRPRFTALS A 364 

ICTB • 361 YSVPLEVAVEGGLLGLTAFAWLLLVTAVTAVRQVSRLRRDRNPQAFWLMASLAGLAGMLG 420 

YS+ LE+ VE G++G T WLL VT V V R R+ P+ W+M +LA + G+L 

SLR : 365 YS I YLE I LVETGWGFTCMLWLLAVTLGKGVELVKRCRQTLAPEGI W IMGALAAI I GLLV 424 

ICTB : 421 HGLFDTVLYRPEASTLWWLCIGAIASFWQPQPSKQLPPEAEHSDEKM 4 67 

HG+ DTV YRP STLWWL + +AS W ++ + E+ D+ + 

SLR : 425 HGMVDTVWYRPPVSTLWWLLVAIVASQWASAQARLEASKEENEDKPL 471 
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Wild type GGGCT-AGCCGCGATCGCGGCCTATTGGGCCC 
IL-2 Apal side GGGCT-AG—G-GATCGC-GCCTATTGGGCCC 

IL-2 BariHI side GGGCTCA GATCGC - GCC TATTGGGCCC 

IctB QLAAIAAYWAL 
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leqend: * ^Identity; : =strong similarity; - =similarity 

10 20 30 40 50 60 

I I I I I ' 

Anabaena MNLVWQRFTLSSLPLK — QFLATSYLHRFLVGLLSSWRQTSFLLQWGDMIAAALLSL 

NostOC MFFMNLVWQLFTLSSLPLK— EYLATSYVHRSLVGLLSSWRQTSVLIQWGDAIAAVLLSS 

Trichodesmium mnswkkltltnlsfsdsewlnasylygllngslynwrrgswlmqwgeplgfvllai 

SLR1515 MVSPISIWRSLMFGGFSPQ--EWGRGSVLHR--LVGWGQSWIQASVLWPHFEALGTALVAI 

IctB MTVWQTLTFAHYQPQ — QWGHS S FLHR-LFGSLRAWRAS SQLLVWSEALGGFLLAV 

Thermosyn MDVLLRRLDVEG — WRSHSGVGR-LLGLLQGWQEKSWLGRWLPSLAVLLVGL 

Prochloroco MPKTAAPQ PLLLRWQGHI P S S EAMQMRLQWI AGLLLMM 

Synechococcus MADATDQRS IPLLLRWQGCLTPTASVQQRLELLSGWLML 



70 



80 



90 



100 



110 



120 



Anabaena 
Nostoc 

Trichodesmium 

SLR1515 

IctB 

Thermosyn 

Prochloroco 

Synechococcus 



I I I 1 i ' 

IYVLAPFVSSTLVGVLLIACVGFWLLLTLSDEPSSNNNSLVTPIHLLVLLYWGIAAVATA 

I YALAP FAS S T LVGL LL VAC VGFWLL LT LS DE VT P AN VS S VT PI H LLVL LY WGI AVI AT A 

VFTLAPFVNTTLIGFLLLASAGFWVLLKVSDN TQEYLTPIHLLIFLYWSIATLAW 

I FI AAP FT STTMLGI FMLLCGAFWALLT FADQ PGKGLT PI H VLVFAYWCI SAI AVG 

VYGSAPFVPSSALGLGLAAIAAYWALLSLTDI DLRQAT PI HWLVLLYWGVDALATG 

VLVLAPLMPSGMIGMLLAAGSGFWLLWTLAGE RE GRW S GVH LLVL LY WGI ALLAT V 

LLATLPMLTRTGLGLTILAAGALWIIWGCVTP AGRIGSISSCLLVFFAIACLATG 

LLGSLPFVSRSGLGLELAAAGLLWLLWSLITP AKRLGAI S RWVL LY LAI AWVCT G 



Anabaena 
Nostoc 

Trichodesmium 

SLR1515 

IctB 

Thermosyn 

Prochloroco 

Synechococcus 



130 140 150 160 170 180 

I I I I I ' 

LSPVKKAALTDLLTLTLYLLLFALCARVLR-SPRLRSWIITLYLSASLWSIYGMRQWRF 

LSPVKKAALNDLGTLTLYLLLFALCARVLR-S PRLRSWILTLYLHVSLI VS VYGLRQWFF 

I S PAKTAAFSGWVKLTLYLLLFASGSLVLR-S PRLRSWLIN I YLLVSLVVS FYGI RQWI D 

FSPVKMAAASGLAKLTANLCLFLLAARLLQ-NKQWLNRLVTVVLLVGLLVGSYGLRQQVD 

LSPVRAAALVGLAKLTLYLLVFAliAARVLR-NPRLRSLLFSVVVITSLFVSVYGLNQWIY 

LSPVPRAAMVGLGKLTLYLLFFALAERVMR-NERWRSRLLTVYLLTALMVSVEGVRQWIF 

FSPVPLAAAKGLIKLISYLGVYAJjMRQLLATSSDWWDRLVAALLTGELISSVIAIRQLYA 

FSPVPIAAAKGLLKLTSYLGVYALMRTLLERQIVWWDRLLAALLGGGLFSSVLALRQLYA 

.... . _ . . * 



190 200 210 220 230 240 

I I I I 1 I 

Anabaena GAPPIATWVDPESTLSKTTRWSYLGNPNLLAGYLVPAVIFSLMAVFWQGWARKSLAVT 

Nostoc GATAIlATWVDPESPLSKTTRVYSYLGNPNLLAGYLLPAVIFSLVAI fawqswlkkalalt 

Trichodesmium kvepiatwndptsaqagatrvysylgnpnllggyllpaialsfvaifawsswarkslavt 
SLR1 515 gveqlatwnd ptstlaqatrvys flgnpnllaaylvpmtgls lsalwwrrwwpkllgat 

IctB gveelatwvdrnsvadftsrvysylgnpnllaaylvpttafsaaaigvwrgwlpkllaia 

Thermosyn gaePIATWTDPESALAWTRVYSFLGNPN^ 
Prochloroco PAEEMAHWADPNSVAAGTVRIYGPLGNPNLLA^ 

Synechococcus STDELAGWAD PNSVSAGT IRIYGPLGNPNLLAGYLLPLVPLACIAVLRWKRLSCRLLAAV 

. * * * * * . * ******* * * . * ;: * : * : 



Fig. 11a 



Fig. 11a 



Fig. 11b 
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250 260 270 280 290 300 

I I I I I 1 

Anabaena M LEVNTACLIFTYSRGGWIGLVVAVLGATALLVDWWSVQMPPFWRTWSLPILLGGLIGVL 
Nostoc MLIWTACLILTFSRGGWIGLVVAVLAVMALLVFWKSVEMPPFWRTWSLPIVLGGLIGIL 
Trichodesmium ILLVSCACLRYTGSRGSWIGFLAI^FAMLILMWYWWRSYMPSFWQIWSLPIAVGSFAGLL 
SLR1515 MVIVNLLCLFFTQSRGGWLAVLALGATFLALCYFWWLPQLPKFWQRWSLPLAIAVAVILG 
IctB AT GAS S LC L I LT Y S RGGW LGFVAMI FVWALLGLYWFQPRLPAPWRRWLFPWLGGLVAVL 

Thermosyn MLGMNAASLILTFSRGGWLGLVAATIAGWLLGIWFWPRLPLQWRRWGVPTMGGLAIALC 
Prochloroco ALGLGITATLFSFSRGGWLGMLSALAVILVLLLLRSTSHWPLVWRRLLPLIVIVLGTAML 
Svnechococcus TALLAGSATVFTYSRGGWLGLLAALAIAGMLILLRTTAHWPPLWRRLLPLAALLIAGIAL 

..***.*:..: * * * 

310 320 330 340 350 360 

I I I I I 1 

Anabaena LIAVLFVEPVRFRVLS I FADRQDS SNNFRRNVWDAVFEMI RDRP 1 1 GI GPGHNSFNKVYP 

Nos t o c LLAVI FVEPVRLRVFS I FADRQDS SNNFRRNVWDAVFEMI RDRP I FGI GPGHNSFNKVYP 

Trichodesmium I LAVVLLEPLRDRVLS VFAGRQDS SNNFRMNVWMS VFDMI RDRP ILGI GPGN DVFNKI YP 
SLR1 5 1 5 GGALI AVEP I RLRAMS I FAGREDS SNNFRINVWEGVKAMI RARP 1 1 GI GPGNEAFNQI YP 

IctB LVAVLGLEPLRVRVLSIFVGREDSSNNFRINVWLAVLQMIQDRPWLGIGPGNTAFNLVYP 

Thermosyn mgtivsvpplreraasifvargdssnnfrinvwmavqqmiwarpwlgigpgnvafnqiyp 

Prochloroco VIAATQIEPIRTRITSLIAGRSDSSNNFRINVWLSSLEMIQARPWLGIGPGNAAFNRIYP 
Svnechococcus ALAITQLDPIRTRVLSLVAGRGDSSNNFRINVWLAAIEMVQDRPWLGIGPGNAAFNSIYP 
3 . . * * : .. * ******* *** . *: ** :*****.- ** : ** 

370 380 390 400 410 420 

I I I > I 1 

Anabaena LYQR-PRYSALSAYSI FLEVAVEMGFVGLACFLWLI IVTINTAFVQLRQLRQSANVQGFW 

Nostoc LYQH-PRYTALSAYSILFEVTVETGFVGLACFLWLIIVTFNTALLQVRRLRRLRSVEGFW 
Trichodesmium LYQR-PRYSALSSYSVPLEIWETGFIGLTAFLWLLLVTFNQGVLQLKRLRDADNPQGYW 
SLR1 5 1 5 YYMR- PRFTALSAYS I YLEI LVETGWGFT CMLWLLAVT LGKG VELVKRCRQTLAPEG I W 

IctB LYQQ-ARFTALSAYSVPLEVAVEGGLLGLTAFAWLLLVTAVTAVRQVSRLRRDRNPQAFW 
Thermosyn LYQVNVRFTAIiGAYSIFLEILVEVGFIGFGVFLWLLAVLGDRARRCFEELRATGSPQGFW 

Prochloroco LFQQ-PKFNALSAYSVPLEILVETGLAGLMASLALVITGMRKGLAGLNSNHPL ALP 

Svnechococcus LYQQ- PKFDALSAYSVPLEI LVETGI PGLLACLGLLLS S IQRGLR- 1 HGQQ 



-GLI 



Anabaena 
Nostoc 



430 440 450 460 470 480 

I I I I I 1 

LVGAIATLLGMLAHGTVDTIWFRPEV^ 

LIGAIAILLGMLAHGTVDTVWYRPEVNTLWWLIVALIASYWTPLTQNQTNPS NPEPA 

Trichodesmium LIGAIAAMVGLIGHGLVDTVWYRPQVNTIWWLMVAIIASYSSQQGVRSRE 

SLR1515 IMGALAAI I GL LVH GMVDTVWY RP PVS T LWWL LVAI VAS QWAS AQARL EAS KE ENE DK P L 

XKASIAGLAGMLGHGLFDTVLYRPEASTLWWLCIGAIASFWQPQPSKQLPPEAEHSDEKM 
IJ4GTIAAMIGMLTHGLVDTIWFRPEVATLWLMVAIVASFTPFQSKTANGTFSNRDPEP- 

ALASLAAIAGLAVHGITDTIFFRPEVQLVGWFCLATLAQTQPEQKQLQQTE 

AI GS LAAI AGLLTQG I TDT I FFRPEVQLI GWFALASLGATWLRD 



IctB 

Thermosyn 
Prochloroco 
Synechococcus 



Anabaena SN- 

Nostoc VN- 

Trichodesmium 

SLR1515 LAS 

IctB 

Thermosyn 

Prochloroco 

Synechococcus 



Fig. 11b 




Fig. 12 



